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In [2], Ismail et al. prove that if M , N , K are positive integers with |M − N |6K , then
∑
l
(
M + N
N − Kl
)
cos(lx)¿ 0 (1)
for all real x. (In this sum the binomial coe*cient is zero unless 06N −Kl6M +N .) In fact it is
shown that the left-hand side of (1) is a polynomial in 1 + cos(x) with positive integer coe*cients,
which are described combinatorially.
Problem 1: Find an analytic proof of this result.
Problem 2: Find an analogue of this result for other classical orthogonal polynomials. A Jacobi
version of (1) is given in [2].
Problem 3: In [1], Andrews et al. prove that
∑
l
(
M + N
N − Kl
)
q
(−1)lq(l2K(a+b)+lK(b−a))=2
is a polynomial in q with positive integer coe*cients, for a wide variety of choices of a, b, M , N ,
K . Find a q-version of (1) which specializes to the result in [1].
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